SneciflcaLion 

Process and apparatus for decorating packages with convex surfaces 
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The invention relates to a continuous process wherein the packages are moved on a 
transport conveyor with a superimposed autorotation and the decorations arc moved 
on a carrier conveyor langcnlially past a transfer location with constant velocities, 
wherein at the transfer location the decorations are sequentially transferred to the 
packages through the application of pressure and heat. 

The invention also relates to a corresponding apparatus having a driveable continuous 

transport conveyor with equally spaced, driveable and rotating receiving means for the 

packages, a driveable continuous carrier conveyor with equally spaced decorations, 

and a contact region between the transport conveyor and the carrier conveyor fonning 

a transfer location, wherein there are disposed in the region of the transfer location 

means for applying pressure and means for healing the decoration. 

Processes and apparatus of this type are used, for example, in the food and beverage 

industry for decorating packages made from paper, plastic, glass or metal. 

The Uiennal transfer process is, for various reasons, rapidly emerging as the dominant 

process for decorating packages in the manner described above, overtaking other 

processes, for example labeling processes. ' 

'Hie decoration motif is pressed onto a carrier conveyor tlirough conventional 
. pressure techniques in such a way that the motif is attached to the carrier conveyor 
through an adhesive means with a smaller adhesive force and covered with another 
adhesive means with a larger adhesive force. A carrier conveyor set up in this fashion 
is brought in contact with the packages to be decorated. By applying pressure and 
heat in this contact region, the decoration is released from the transport conveyor and 
simultaneously bonded to the package. Heat is hereby supplied tlirough the package. 

This process can consequently only be used with packages widi a large heat capacity, 
such as glass bottles. 



A continuous process and an apparatus therefor, wherein the thermal transfer process 
can also be used for packages with a smaller heat capacity, for example plastic 
packages, are described in DE 44 37 379.1. Herein, the carrier conveyor is separated 
into individual sections, with each section carrying one print motif, and transported to 

5 heated application segments which are arranged on an application transport means 
with equal spacing therebetween. Tiie application transport means briefly captures the 
packages in such a way that one package is associated with each transport segment. 
Tlie decoration is then transferred from the individual section to the package during 
the transport. This process, however, requires rather complex mechanisms due to the 

10 large number of discrete process steps. 

In addition, it is difficult to coordinate the large number of individual movements of 
the feed screws for the packages, the application transport means for the packages and 
the application segments, the application segments, the packages, the continuous 
; conveyor for the decorations and the cutting device. This coordination of the 
15 individual movements can only be accomplished with the help of a complex gear and 
cam control or implemented by employing corresponding electrical drives. 

Moreover, the handling of the individual label segments limits the efficiency of the 
machine. It is particularly disadvantageous that the transfer of thermal energy into the 
label material cannot be adapted to the operating speed of the machine. As a result, 

20 the variable efficiency range of the m.achine is severely limited which adversely 

effects a turn-key production line. There is also the danger that the label material and 
ihin-vvall plastic packages can be thermally damaged at low speed. 
The packages printed with the thermal transfer process generally require a heat post- 
treatment for rendering the transferred color image glossier, for allowing the dyes to 

25 dry, and for improving the adhesion of the backing. 

For this puqDosc, it has been proposed in DE 44 27 870.5 to transport the freshly 



printed packages while the image is still wet, to a separate oven with the help of 
separate conveying means. 

It is also known in the art to employ - instead of an oven - an open flame, in 
combination with a rotation of the packages. An open flame, however, puis severe 
5 demands on the equipment technology and, in addition, prevents the use of plastic 
packages since these may become deformed. 

It is therefore the object to provide a process and an apparatus of the type described 
above which operates over a large variable operating range and is of simple design. 

The object is solved by the process in that the transport conveyor and the carrier 
10 conveyor move in opposite directions, wherein the ratio of the spacing between the 
packages on the transport conveyor to the velocity of the transport conveyor is the 
same as the ratio of the spacing between the decorations on the carrier conveyor to 
the velocity of the carrier conveyor. Moreover, in the region of the transfer location, 
tlie package is adjusted to a circumferential velocity corresponding to the velocity of 
15 Lhc carrier conveyor, while the required heat is applied to the carrier conveyor. 

It is a particular advantage of the invention that the circumferential velocity of the 
packages is extremely high. This velocity is derived in a known fashion by adding the 
velocity of the transport conveyor to the velocity of the carrier conveyor; in this case, 
iiowever, the velocities have to be added with the same sign. 

20 The high circumferential velocity makes possible a continuous operation since the 

respective spacings between the packages on the transport conveyor and the respective 
spacings between the decorations on the carrier conveyor are now independent of each 
other. It is no longer necessary to cut the individual sections in order to match the 
carrier conveyor. In addition, the extremely short contact time also avoids a 

25 temperature transfer from the carrier conveyor to the package which is particularly 
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advantageous with plastic packages. Furthermore, tlie two lempcrature-dependenl 
adhesive layers on the carrier conveyor are not affected. 

It is particularly advantageous if the packages are not driven separately, but through 
the movement of the carrier conveyor. The coordination between movements of the 
5 package and the carrier conveyor which is otherwise required, is thereby eliminated. 

It is also advantageous if simultaneously with the package to be decorated, the 
subsequent package, as viewed in the direction of 'motion, is also driven by the carrier 
conveyor. The subsequent package thereby undergoes an acceleration phase, thus 
averting a difference in velocity between the package and the carrier conveyor during 
10 the transfer. 

It is furthermore advantageous if the required heat is supplied to the carrier conveyor 
•befoi^e or at the transfer location. In this way, the heat supply can be optimally 
■ metered and adjusted in close proximity to the transfer location, making possible an 

accurate calculation of the heat loss. 

15 It is particularly advantageous if the heat-up time depends on the velocity of the 
carrier conveyor and if the control thereof is automatic. 

This again aids the heat conduction and improves the quality of the transfer of the 
decoration. It is particularly advantageous if the freshly decorated packages move past 
a heat post-treatment unit for attaining a higher color luster. Here, the existing 
20 transport conveyor is, advantageously employed for moving the packages past a 
stationary temperature-controlled heat source. 

The object of tlie invention is also solved by an apparatus, wlierein the drive means 
for the transport conveyor and the carrier conveyor are designed to enable opposing 
directions of movement and wherein a guide element for the carrier conveyor is 
25 adapted for applying pressure and for transferring heat. The guide element can move 
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transversely to the direction of movement of the carrier conveyor, and is pre-loaded 
and formed as a heating clement. 

It is advantageous to construct the receiving means for the packages in such a way 
that they can rotate freely, and to drive the package to be decorated, or the package to 
be decorated and the subsequent package, with the help of the carrier conveyor. 
It is also possible to use a separate conventional drive. In Uiis case, means have to be 
employed for providing identical circumferential velocities. It is also possible to 
combine both drive options. A separate drive then generates a velocity on the package 
which is smaller than the required velocity, whereby the difference in velocities is 
made up by the carrier conveyor. In this case, the separate drive has to be equipped 
with an additional free-wheel. 

In a practical embodiment, the guide element is preceded by a moveable heating ' ' 
clement. By changing the position of the heating element, the size of the contact 
surface between the heating element and the carrier conveyor can be continuously 
adjusted between zero and a maximum value. In this manner, the heat-up time can 
advantageously be matched to the velocity of the carrier conveyor. 
The convex shape of the guide surface of the heating element increases the 
contactability and improves the heat transfer. 

The heating element is advantageously adapted for pivotal movement. 
It is furthermore advantageous to make the heating element stationary and to opcrably 
connect tlie heating clement to a swivel arm. The swiverarm has a deHeclion roller 
for the carrier conveyor for adjusting the contact surface between the heating clcmcai 
and die carrier conveyor. 

The liealing element or the swivel arm can have their own actuating drive or can be 
driven by their weight if attached accordingly. 
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The corresponding control operation can be carried out automatically. 

The heating element can also be constructed from two parts. The moveable heating 
element then functions as a pre-hcater, whereas the pressure head functions as the 
actual heating element. 

Special attention has to be paid to a selected heat post-treatment of the decoration, so 
liiat the colors can be provided with a high degree of luster and the adhesion lo the 
base is improved. These requirements are essentially met by a stationary and 
electrically powered hot plate or a stationary hot air gun. With both devices, the 
existing transport conveyor of the carousel is advantageously used for transporting the 
packages. The time of the heat post-treatment can be uniquely specified from the 
length of the active heating surface and the velocity of the transport conveyor. 
The invention will now be discussed with reference to an embodiment. 
It is shown in: 

Fig. 1 a schemaiic lop view of the apparatus for decorating. 

Fig. 2 a practical embodiment for driving the packages with the help of the carrier 
conveyor. 

Fig. 3 a practical embodiment for the heating unit of the carrier conveyor, 
Fig. 4 a heat post-treatment unit, and 
Fig. 5 a different heat post-treatment unit. 

The apparatus for decorating includes mainly a transport unit for the packages and a 
transport unit for the decorations, wherein both have a common interface for 
transferring the decorations to the packages. 

Referring now to Fig. 1, the transport unit for packages is constracted as a rotatable 
carousel 1. The carousel 1 is provided with a drive (not shown), an input station 2, an 

6 



output station 3 and a transport conveyor 4 for the packages 5. On the transport 
conveyor 4, there are arranged receiving means 6 with substantially equal distances 
therebetween for receiving the packages 5 to be decorated. These receiving means 6 
are designed to rotate freely. 

5 The transport unit for the decorations includes a carrier conveyor 7 which is pulled 
under tension by a drive (not shown), and a corresponding guide element for this 
'carrier conveyor 7. The carrier conveyor 7 is constructed in a conventional manner 
and carries - with the help of an adhesive with a smaller adhesion' force - decorations 
arranged with substantially equal distance therebetween. The top surfaces of the 

10 decorations are coated with a different adhesive having a greater adhesion force. 

The guide elements have at least one defleciion roller 8, a pivoted healing element 9 
and a pressure head 10 which is moveable in the direction of the packages 5. The 
; pivcitcd heating element 9 has an outer guide surface 12 with a preferably convex 
shape, and an upper pivot. The heating element 9 can be pivoted about this pivot by a 

15 drive of conventional design in the direction transverse to the direction of movement 
of the carrier conveyor 7. This resulting contact surface between the guide surface 12 
and the carrier conveyor 7 changes its size depending on the pivoting angle. The 
pressure head 10 also has an outer, preferably flat guide surface 11 and is driven in 
the direction of the carousel 1 by a preloaded compression spring or by another 

20 conventional drive system. The transport conveyor 4 for the packages 5 and the 

carrier conveyor 7 for the decorations are oriented tangcntially with respect to each 
other in the region of the pressure head 10, whereby the movement of the transport 
conveyor 4 is opposite to that of the carrier conveyor 7. Consequently, the carrier 
conveyor 7 and the packages 5 directly contact each other and thereby also the freely 

25 rotatable receiving means 6 in these regions. 

As depicted in Fig. 2, in a special arrangement, a deflection roller 13 car? be disposed 
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following the pressure head 10 in Uie direcLion of movement of the carrier conveyor 
7. The deflection roller 13 is here located outside ihe transport conveyor 4 at a 
distance from the pressure head 10 which is larger than the distance between the 
packages 5, thereby enabling contact between the carrier conveyor 7 from wliich the 
5 decoration was removed, and the following package 5. 

Referring now to Fig. 3, the guide element for the carrier conveyor 7 is formed of 
the pressure head 10' and the heating element 9'. The distance between the pressure 
head 10' and the heating element 9' is fixed. The pressure head 10' has an outer 
guide surface 11', a mechanical preset unit 14 and a pneumatic drive 15. 

10 The heating element 9' is provided with an outer convex guide plane 12' and is 

opcrably connected with a swivel arm 16. The head of this swivel arm 16 is provided, 
with a deflection roller 17 and with a spacer roller 18. The swivel ann 16 
furthenmore includes a drive (not shown) for changing the position of the deflection 
roller 17 with respect to the heating element 9'. This position is set depending on tlie 

15 velocity of the carrier conveyor 7 and detemiines the size of the contact surface 
between the heating element 9' and the carrier conveyor 7. At a slow velocity, tlie 
deflection roller 17 is positioned closer to the pressure head 10', moving away from 
the pressure head 10' at a higher velocity. The spacer roller 18 keeps the carrier 
conveyor 7 away from the heating element 9' in the region before the deOection roller 

20 17. 

Tiie carrier conveyor 7' is shown the position when the roller with the carrier 
conveyor 7 has rolled off. 

The heat post-treatment unit which is depicted in Fig. 4', includes a stationary, 
electrically powered hot-plate 19 and a controller 20 which can be set to a nominal 
25 lemperalTire. The hot' plate 19 can be provided with a flat or with a concave hot 

surface 21, depending if the transport direction of the packages 5 follows a linear or a 
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circular path. For example, if tiie transport conveyor 4 of the carousel 1 is also used 
for the heat post-treatment of tlie packages 5, then a hot surface 21 with a concave 
shape is advantageous. After a suitable shape of the hot surface 21 has been sciecicd, 
a certain heat post-treatment time can be defined depending on the length of the hoi 
5 surface 21. 

For the purpose of driving the rotation of the packages 5, the existing friction 
between the moving packages 5 and the stationaiy hot plate is once again preferably 
utilized. 

A heat post-treatment unit of the type depicted in Fig. 5 primarily includes a nozzle 
10 22, a temperature-controlled hot air generator 23, a volume-controlled bypass valve 

24 and a temperature and volume controller 25. 

The packages 5 are again located on a linear or circular path. A separate drive is 
required for rotating the packages 5. 

The material of the packages 5 has to be taken into consideration when tlie nominal 
15 temperature setting for the controller 20 or for the temperature and volume controller 

25 is specified. Special attention has to be paid to packages 5 made of plastic. In 
order to prevent packages 5 made of plastic from being deformed, it may be 
appropriate to stabilize such plastic packages 5 with blown-in compressed air. 
The operation of the apparatus will now be described with reference to Fig. 1. 

20 The carousel 1 and the carrier conveyor 7 are each driven with a 5-.lected, but 

constant velocity, widi the carousel 1 and the carrier conveyor 7 moving in opposite 
directions. The packages 5 placed onto the receiving means 6 by the input station 2 
are transported on the transport conveyor 4 in the direction of the pressure head 10. 
Simultaneously, the decorations which have been heated to the desired temperature at 

25 the heating element 9, move in the opposite direction towards the pressure head 10. 
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Through the contact which is created between each package 5 and the carrier 
conveyor 7 in the region of the pressure head 10, the package 5 which can rotate 
freely on the receiving means 6, begins to rotate. Hereby, a circumferential velocity 
is established on the package 5 which has tiie same magnitude as the velocity of the 
5 carrier conveyor 7. The package 5 roils on ihe carrier conveyor 7 under the influence 
of the pressure exerted by the pressure head 10. As a result, the decoration is released 
I from the carrier conveyor and adheres to the package 5. 

The packages 5 subsequently pass through one of the heat post-treatment units. 

List of reference numbers 



10 1 Carousel 

2 Input station 

3 Output station 

; 4 ' Transport conveyor 

5 Cylindrical packing 

15 6 Receiving means 

7, 7' Carrier conveyor 

8 Deflection roller ' 

9, 9' Heating element 

10, 10' Pressure head 

20 11, IV Guide surface of the pressure head 

12, 12' Guide surface of the heating clement 

13 • Deflection roller 

14 Preset unit 

15 Pneumatic drive 
25 16 Swivel arm 

17 Deflection roller 
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18 


Spacer roller 


19 


Hot plate 


20 


Controller 


21 


Hot surface 


22 


Nozzle 


23 


Hot air generator 


24 


Bypass valve 


25 


Temperature and volume controller 



